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(b) Set the zero and span points of 
the CO analyzer with the electrical 
spanning network or with analytical 
gases. 

(c) Achieve normal engine operating 
condition. The transient engine or 
chassis dynamometer test is an accept-
able technique for warm-up to normal 
operating condition for the idle test. If 
the emission test is not performed 
prior to the idle emission test, a heavy- 
duty engine may be warmed up accord-
ing to 40 CFR part 1065, subpart F. A 
light-duty truck may be warmed up by 
operation through one Urban Dyna-
mometer Driving Schedule test proce-
dure (see § 86.115–78 and appendix I to 
this part). 

(d) Operate the warm engine at 2500 
±50 rpm, or rated torque speed for die-
sel-cycle engines, and zero load for a 
minimum of 30 seconds and a maximum 
of 6 minutes. 

(e) If the CVS sampling system is 
used, the following procedures apply: 

(1) If bag samples are drawn, with the 
sample selector valves in the standby 
position connect evacuated sample col-
lection bags to the dilute exhaust and 
dilution air sample collection systems. 

(2) Start the CVS (if not already on), 
the sample pumps, integrators, and the 
raw CO2 analyzer, as applicable. (The 
heat exchanger of the constant volume 
sampler, if used, shall be running at op-
erating temperature before sampling 
begins.) 

(3) Adjust the sample flow rates to 
the desired flow rate and set the gas 
flow measuring devices to zero. 

(4) Operate the engine or vehicle at 
curb idle for 30±5 seconds with the 
clutch disengaged or in neutral gear. A 
heavy-duty engine may also be discon-
nected from the dynamometer, or the 
dynamometer may be shut off. 

(5) Begin raw and dilute sampling. 
(6) For bag sampling, sample idle 

emissions long enough to obtain a suf-
ficient bag sample, but in no case 
shorter than 60 seconds nor longer than 
6 minutes. Follow the sampling and ex-
haust measurements requirements of 40 
CFR part 1065, subpart F, for con-
ducting the raw CO2 measurement. 

(7) As soon as possible, transfer the 
idle test exhaust and dilution air sam-
ples to the analytical system and proc-
ess the samples according to § 86.1540– 

84. Obtain a stabilized reading of the 
exhaust sample on all analyzers within 
20 minutes of the end of the sample col-
lection phase of the test. 

(f) If the raw exhaust sampling and 
analysis technique specified in 40 CFR 
part 1065 is used, the following proce-
dures apply: 

(1) Warm up the engine or vehicle per 
paragraphs (c) and (d) of this section. 
Operate the engine or vehicle at the 
conditions specified in paragraph (e)(4) 
of this section. 

(2) Follow the sampling and exhaust 
measurement requirements of 40 CFR 
part 1065, subpart F. The idle sample 
shall be taken for 60 seconds minimum, 
and no more than 64 seconds. The chart 
reading procedures of 40 CFR part 1065, 
subpart F, shall be used to determine 
the analyzer response. 

(g) If the engine or vehicle stalls at 
any time during the test run, the test 
is void. 

[48 FR 52252, Nov. 16, 1983, as amended at 60 
FR 34377, June 30, 1995; 70 FR 40441, July 13, 
2005. Redesignated at 73 FR 37194, June 30, 
2008] 

§ 86.1540 Idle exhaust sample analysis. 
(a) Record the CO idle concentrations 

in percent. 
(b) If the CVS sampling system is 

used, the analysis procedures for dilute 
CO and CO2 specified in 40 CFR part 
1065 apply. Follow the raw CO2 analysis 
procedure specified in 40 CFR part 1065, 
subpart F, for the raw CO2 analyzer. 

(c) If the continuous raw exhaust 
sampling technique specified in 40 CFR 
part 1065 is used, the analysis proce-
dures for CO specified in 40 CFR part 
1065, subpart F, apply. 

[48 FR 52252, Nov. 16, 1983, as amended at 70 
FR 40441, July 13, 2005. Redesignated at 73 FR 
37194, June 30, 2008] 

§ 86.1542 Information required. 
(a) General data—heavy-duty engines. 

Information shall be recorded for each 
idle emission test as specified in 40 
CFR part 1065, subpart G. The following 
test data are required: 

(1) Date and time of day. 
(2) Test number. 
(3) Engine intake air or test cell tem-

perature. 
(4) Barometric pressure. 

VerDate Sep<11>2014 14:13 Oct 09, 2014 Jkt 232167 PO 00000 Frm 00611 Fmt 8010 Sfmt 8010 Q:\40\232167.XXX 31



600 

40 CFR Ch. I (7–1–14 Edition) § 86.1544 

NOTE: A central laboratory barometer may 
be used: Provided, That individual test cell 
barometric pressures are shown to be within 
±0.1 percent of the barometric pressure at 
the central barometer location. 

(5) Engine intake or test cell and 
CVS dilution air humidity. 

(6) Curb idle speed during the test. 
(7) Idle exhaust CO concentration 

(dry basis). 
(8) Idle exhaust raw CO2 concentra-

tion (if applicable). 
(9) Dilute bag sample CO and CO2 

concentrations (if applicable). 
(10) Total CVS flow rate with cal-

culated dilution factor for the idle 
mode (if applicable). 

(b) General data—light-duty trucks. 
The following information shall be re-
corded with respect to each test: 

(1) Test number. 
(2) System or device tested (brief de-

scription). 
(3) Date and time of day for the test. 
(4) Instrument operated. 
(5) Vehicle: ID number, manufac-

turer, model year, standards, engine 
family, evaporative emissions family, 
basic engine description (including dis-
placement, number of cylinders, turbo-
charger used and catalyst usage), fuel 
system (including number of carbu-
retors, number of carburetor barrels, 
fuel injection type and fuel tank(s) ca-
pacity and location), engine code, gross 
vehicle weight rating, inertia weight 
class and transmission configuration, 
as applicable. 

(6) All pertinent instrument informa-
tion such as tuning, gain, serial num-
ber, detector number and range. As an 
alternative a reference to a vehicle test 
cell number may be used, with the ad-
vance approval of the Administrator, 
provided test cell calibration records 
show the pertinent instrument infor-
mation. 

(7) Recorder charts or computer 
printouts: Identify zero, span, exhaust 
gas and dilution air sample traces or 
computer readings (if applicable). 

(8) Test cell ambient temperature 
and, if applicable, barometric pressure 
and humidity. 

NOTE: A central laboratory barometer may 
be used: Provided, That individual test cell 
barometric pressures are shown to be within 
+ 0.1 percent of the barometric pressure at 
the central barometer location. 

(9) Pressure of the mixture of exhaust 
and dilution air entering the CVS me-
tering device (or pressure drop across 
the CFV), the pressure increase across 
the device, and the temperature at the 
inlet (if applicable). The temperature 
may be recorded continuously or 
digitally to determine temperature 
variations (if applicable). 

(10) The number of revolutions of the 
positive displacement pump accumu-
lated while exhaust samples are being 
collected (if applicable). The number of 
standard cubic feet metered by a crit-
ical flow venturi would be the equiva-
lent record for a CFV (if applicable). 

(11) The humidity of the dilution air. 

NOTE: If conditioning columns are not used 
(see §§ 86.122 and 86.144) this measurement 
can be deleted. If the conditioning columns 
are used and the dilution air is taken from 
the test cell, the ambient humidity can be 
used for this measurement. 

(12) Curb idle engine speed during the 
test. 

(13) Idle exhaust CO concentration 
(dry basis). 

(14) Idle exhaust raw CO2 concentra-
tion (if applicable). 

(15) Dilute bag sample CO and CO2 
concentrations (if applicable). 

(16) Total CVS flow rate with cal-
culated dilution factor for the idle 
mode (if applicable). 

[48 FR 52252, Nov. 16, 1983, as amended at 49 
FR 48149, Dec. 10, 1984; 70 FR 40441, July 13, 
2005. Redesignated at 73 FR 37194, June 30, 
2008] 

§ 86.1544 Calculation; idle exhaust 
emissions. 

(a) The final idle emission test re-
sults shall be reported as percent for 
carbon monoxide on a dry basis. 

(b) If a CVS sampling system is used, 
the following procedure shall apply: 

(1) Use the procedures, as applicable, 
in 40 CFR 1065.650 to determine the di-
lute wet-basis CO and CO2 in percent. 

(2) Use the procedure, as applicable, 
in 40 CFR 1065.650 to determine the raw 
dry-basis CO2 in percent. 

(3) Convert the raw dry-basis CO2 to 
raw wet-basis. An assumption that the 
percent of water by volume in the raw 
sample is equal to the percent of raw 
dry-basis CO2 minus 0.5 percent is ac-
ceptable. For example: 
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